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1000 (comparative example 1), Generating of the stain was accepted, when a number 
average molecular weight used the polyalkylene glycol (C2) exceeding 1 000 
(comparative example 2), there was much foaming and generating of the stain was 
accepted. When there was little content of the (A) ingredient (comparative example 
3), the depressor effect of foaming was small inferior to solubility again, when there 
was much content of the (A) ingredient (comparative example 4), generating of the 
stain was accepted, and solubility worsened. When the depressor effect of foaming 
was small when there is little content of the (B) ingredient (comparative example 5), 
and there was much content of the (B) ingredient (comparative example 6), it was 
inferior to solubility and generating of the stain was accepted. When 200 ppm of 
organic silicon compounds (C3) were used as a defoaming agent (comparative 
example 7), foaming increased. When the addition of the organic silicon compound 
(C3) was increased (comparative example 8), it was inferior to solubility, and 
generating of the stain was accepted. 
[0049] 

[Effect of the Invention]The metalworking fluid constituent of this invention is a 
metalworking fluid constituent especially useful to plastic working, such as metaled 
rolling, a diaphragm, cover printing, and drawing processing. 

The metalworking fluid [ itself ] performance is not dropped, and also there is little 
foaming, and it excels in solubility, and there is no generating of a stain. 



[Translation done.] 
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(54) POLYESTER COMPOSITION FOR LUBRICANT OIL, PRODUCTION THEREOF 
AND LUBRICANT OIL COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain a polyester composition for lubricant oil having excellent 
lubricity with reduced decrease in viscosity on temperature up and resistance to 
strength reduction in the oil membrane, thus being useful as an oil for cold- rolling 
metal. 

CONSTITUTION: This composition is obtained by partially esterrfying (A) 1 mole of 
an n-hydric polyol (n is 3-6) (trimethylolpropane) with (B) a fatty acid such as oleic 
acid in such an amount that the residual hydroxyl groups becomes 2-2.5 
theoretically, further allowing (C) a dibasic acid such as adipic acid to react with the 
reaction mixture in an amount of 0.7-1.0 moles, thus has the molar ratio of (A):(B): 
(C)=1:(n-2)-(n-2.5):0.7-1.0 and a viscosity of 3,000-25,000 cps at 25° C. In a 
preferred embodiment, 0.01 -1 .0 mole of a monohydric alcohol is allowed to react 
with residual carboxyl groups in the polyester and the ratio of the weight-average 
molecular weight to the number-average molecular weight is 50 or less. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1](a) Consist of n-valent polyol (n= 3-6), (b) fatty acid, and (c) dibasic acid, 
and by presentation mole fraction of (a):(b):(c) =1:(n~2) -(n~2.5):0.7 - 1.0. A polyester 
composition for lubricating oils, wherein the viscosity (25 **) is 3000-25000 cps. 
[Claim 2]Monohydric alcohol The polyester composition according to claim 1 
obtaining it by making 0.01-1.0 mol react to a carboxyl group of the emainder of 
polyester. 

[Claim 3]A constituent given in claims 1 and 2, wherein a ratio of weight average 
molecular weight (Mw) and a number average molecular weight (Mn) of a polyester 
compound is 50 or less. 

[Claim 4]A constituent given in claims 1 and 2, wherein a carbon number of fatty acid 
is fatty acid of saturation of 1 2-22, or an unsaturation. 

[Claim 5]Polyol (a) of trivalent - 6 values A manufacturing method of a polyester 
composition for lubricating oils characterized by making 0.7-1 .0 mol of dibasic acid 
(c) react to partial esterifi cation material produced by making fatty acid (b) react 
further so that a theoretical residual hydroxyl group may be set to 2-2.5 at 1 mol. 
[Claim 6]The manufacturing method according to claim 5, wherein viscosity (25 **) 
of polyester is 3000-25000 cps. 

[Claim 7]A lubricating oil composition which adds 0.5 to 50 % of the weight of the 
polyester resin compositions according to claim 1 or 2 to a base oil which consists of 
one sort chosen from straight mineral oil, animal and vegetable oils, and mono- **** 
multivalent ester species of fatty acid, or two sorts or more. 
[Claim 8]The constituent according to claim 1 to 7 whose lubricating oils are one 
sort of things chosen from metaled cold rolling oil, metaled cutting oil, grinding fluid, 
and a metaled plastic-working oil. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the polyester composition for 
lubricating oils and lubricating oil composition which have the lubricity outstanding as 
metalworking fluid and plastic-working-of-metals oils, such as metaled cold rolling oil, 
cutting oil, grinding fluid, drawing working oil, and press working oil, and a 
manufacturing method for the same. 
[0002] 

[Description of the Prior Art]Although straight mineral oil, animal and vegetable oils, 
synthetic ester oils, or these mixtures are generally used as a base oil as a 
lubricating oil, advanced lubrication performance has come to be required with 
remarkable progress of various machine industry in recent years. 
[0003]As for metaled cold rolling oil, straight mineral oil, and animal and vegetable 
oils and ester oil are mainly used. Since lubricity is inferior, straight mineral oil is 
stopping fitting a high speed and heavy load rolling.Although animal and vegetable oils 
have the outstanding lubrication performance, since coagulation temperature is high, 
it is easy to carry out the adhesion solidification of the metal-powder dust, and they 
cause a fire at aggravation of work environment, or the time. A heavy load and the 
viscosity down by generation of heat under high rolling are large, and tend to cause 
the fall of film strength, i.e., ******, and animal and vegetable oils and a synthetic 
ester oil cause a burn mark and seizure easily. 

[0004] Methods of preventing the viscosity down at the time of exothermic 
temperature up include the viscosity improver for lubricating oils. However, since 
polyolefin system resin like the polybutene resin generally known does not have a 
polar group in intramolecular, it is inferior to lubricity. An acrylic resin like poly decyl 
methacrylate has the bad detergency after rolling. As the method of improving such 
a fault The amount polyester of polymers (JP,5~64679,B) which consist of 
polymerization nature ester (JP,1-139694,A), dimer acid and polymer acid which 
consist of polyol / fatty acid / dibasic acid, and polyols is advocated. However, to 
the polyol/fatty acid of the raw material by JP,1~1 39694.A, since the degree of 
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polymerization of ester is low and viscosity is also low, lubricity satisfied with holding 
the film strength under high speed rolling cannot be obtained from the mol charge 
ratio of dibasic acid. Although the viscosity improved effect was accepted as for 
dimer acid, polymer acid, and polyester of bivalence polyol (glycols), since it was low 
compared with a molecular weight, still ester group content did not have enough 
compatibility with metal, and was not able to satisfy lubrication performance. 
[0005]It is impossible to be satisfied with conventional straight mineral oil and animal 
and vegetable oils of lubricity along with high-intensity-izing of metallic material, or 
development of high-speed processing technology also in metaled cutting and 
grinding process on the other hand. Although there is also the method of increasing 
the amount of the lubricating oil used, it is easy to become polluters, such as a bad 
smell, contamination wastewater, waste oil by which it is generated so much. Under 
the present circumstances, the cutting oil or grinding fluid which have advanced 
lubricity and can be distributed to water, conventional straight mineral oil, and animal 
and vegetable oils have not been found out yet. 
[0006] 

[Problem(s) to be Solved by the Invention], The viscosity down of this invention at 
the time of temperature up is small, and it is hard to cause a film strength fall. It has 
the lubrication performance which is equal to high-speed processing and high 
intensity metal processing, and is easy to carry out washing after use, and is in 
providing the polyester composition for lubricating oils which pressed down 
generation of the decomposition residue to which the metal powder adhered, its 
manufacturing method, and a lubricating oil composition. 
[0007] 

[Means for Solving the Problem]As a result of inquiring wholeheartedly about 
aforementioned SUBJECT, this invention persons find out that above-mentioned 
SUBJECT is solvable with specific mole fraction and specific viscosity, and came to 
complete this invention. 

[0008]Namely, a lubricating oil composition which adds 0.5 to 50 % of the weight of 
polyester compositions to a base oil this invention is characterized by that 
comprises the following, What a lubricating oil provides with a constituent which are 
one sort of things chosen from metaled cold rolling oil, metaled cutting oil, grinding 
fluid, and a metaled plastic-working oil preferably. 

(a) Consist of n-valent polyol (n= 3-6), (b) fatty acid, and (c) dibasic acid, and by 
presentation mole fraction of (a):(b):(c) =1:(n~2) -(n-2.5):0.7 - 1.0. It is preferably 
obtained [ a polyester composition for lubricating oils, wherein the viscosity (25 **) 
is 3000-25000 cps, ] by making monohydric alcohol of 0.01-1.0 mol react to a 
carboxyl group of the emainder of polyester. 

A ratio of weight average molecular weight (Mw) and a number average molecular 
weight (Mn) of ** polyester is 50 or less. 

A carbon number of ******** is fatty acid of saturation of 1 2-22, or an 
unsaturation. 

- to partial esterification material produced by making fatty acid (b) react to 1 mol of 
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polyol (a) of 6 values so that a theoretical residual hydroxyl group may be set to 2- 
2.5. A manufacturing method of a polyester composition for lubricating oils making 
0.7-1.0 mol of dibasic acid (c) react, a thing [ viscosity (25 **) of polyester / 3000- 
25000 cps ] preferably, One sort chosen from straight mineral oil, animal and 
vegetable oils, and mono- **** multivalent ester species of fatty acid, or two sorts 
or more. 

[0009](Elements of the Invention) As polyol (a) of 3 - 6 value of this invention, 
trimethylolpropane, triethylolpropane, ditrimethylol propane, JITORI ethylol propane, 
pentaerythritol, dipentaerythritol, etc. can be used, for example. With polyester which 
consists of divalent polyol / fatty acid / dibasic acid, a fatty acid group combines 
only with both ends of a molecule, but is inferior to lubrication performance or 
compatibility with animal and vegetable oils, and it is not suitable with not sufficient 
hydrolysis resistance as a lubricating oil. Generally larger polyol than 6 values is hard 
to come to hand industrially, and polysaccharide tends to receive heat and oxidation 
degradation and is not preferred. It is a hindered mold polyhydric alcohol class which 
does not have hydrogen at least in beta, such as trimethylolpropane, 
triethylolpropane, pentaerythritol, and dipentaerythritol, preferably. 
[0010]As fatty acid (b), preferably With an or more 12 carbon number [ or less 22 ] 
fatty acid, For example, lauric acid, myristic acid, pulmitic acid, stearic acid, behenic 
acid, Fatty acid obtained from animal and vegetable oils, such as fatty acid, such as 
oleic acid, erucic acid, isopulmitic acid, and isostearic acid, or beef tallow, lard, fish 
oil, palm oil, palm oil, soybean oil, linseed oil, castor oil, and rice-bran oil, can be used. 
In with a carbon number of less than 1 2 fatty acid, lubricity is inferior. When it is 
easy to solidify polyester generated in larger fatty acid than the carbon number 22 at 
ordinary temperature and it uses it as rolling oil, it becomes a press cake and is not 
desirable on work environment. It is inferior also to dispersibility to water. 1 6 to 
carbon number 1 8 fatty acid which has 1 -2 unsaturated bonds in intramolecular like 
[ it is desirable and ] oleic acid, Reno Reign acid, palm oil fatty acid, and soybean oil 
fatty acid is preferred. 

[0011]As dibasic acid (c), are a thing of the carbon numbers 4-12 preferably, and, for 
example Succinic acid, Maleic acid, boletic acid, glutaric acid, adipic acid, azelaic acid, 
Saturation annular dibasic acid, such as aromatic dibasic acid, such as aliphatic 
dibasic acid and terephthalic acid, such as sebacic acid, decane dicarboxylic acid, 
and dodecane dicarboxylic acid, phthalic acid, and isophthalic acid, and 
cyclohexyldicarboxylic acid, can be used. A polyester compound generated when a 
carbon number was smaller than four tends to receive hydrolysis. If larger than 1 2, it 
will solidify at ordinary temperature. It is a concomitant use system of annular 
dibasic acid, such as adipic acid, azelaic acid, sebacic acid or these aliphatic dibasic 
acid and isophthalic acid, terephthalic acid, phthalic acid, and cyclohexyldicarboxylic 
acid, preferably. 

[001 2]Viscosity of a polyester composition of this invention is 3000-25000 cps, and, 
for the purpose, needs to set the amount of dibasic acid to 0.7-1.0 to 1 mol of polyol. 
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Polyester of specific viscosity which the amount of dibasic acid makes the purpose 
of this invention in a moiety to polyol which the publication-number-No. 1 39694 
gazette is shown cannot be obtained. 

[0013]Since it is preferred to make weight-average-molecular-weight (Mw) / number 
average molecular weight (Mn) or less into 50, and to press down generation of 
gelatinous material (cross-linking polymer), after a polyester composition of this 
invention makes fatty acid react to polyol first, it is preferred to prepare dibasic acid. 
If it bundles up first and polyol / fatty acid / dibasic acid is prepared, a polyester 
composition, as for, gelatinous material carries out abundant generating and which it 
makes this invention will not be obtained. 

[001 4]Since viscosity control will become easy if it adds after holding down a dibasic 
acid charge to 0.7 - 0.9 molar quantity and reaching fixed viscosity after a dibasic 
acid injection in monohydric alcohol, although it becomes narrow, viscosity controlling 
width is so preferred that a hydroxyl value of polyhydric alcohol increases in a 
polyester manufacturing method of this invention. An effect which uses monohydric 
alcohol together is suppressing gelling of generation polyester and lowering acid 
value. As for acid value, lowering to 6.0 or less is preferred. Since it will become a 
cause of promotion of hydrolysis of polyester, and a metaled corrosion cause if it 
becomes larger than 6.0, as a lubricating oil, it is not desirable. 

[001 5]A manufacturing method of a polyester composition for lubricating oils of this 
invention, To partial esterifi cation material produced by making fatty acid (b) react to 
1 mol of polyol (a) of trivalent - 6 values so that a theoretical residual hydroxyl group 
may be set to 2-2.5. Consisting of making 0.7-1.0 mol of dibasic acid (c) react, 
viscosity (25 **) of the polyester is 3000-25000 cps. 

[0016]With a base oil which consists of one sort chosen from straight mineral oil, 
animal and vegetable oils, and mono- **** multivalent ester species of fatty acid, or 
two sorts or more. For example, they are multivalent ester species, such as animal 
and vegetable oils, such as a machining oil, beef tallow, lard, fish oil, palm oil, palm oil, 
soybean oil, linseed oil, castor oil, and rice-bran oil, a trimethylolpropane trio rate, 
and a neopentyl glycol trio rate. 

[0017]To these conventional lubricating oils, it adds 0.5 to 50% of the weight 
preferably, and a polyester composition of this invention is used as an oiliness 
improver, and is used as a lubricating oil composition. 

[001 8] Lubricating oils are one sort of things preferably chosen from metaled cold 
rolling oil, metaled cutting oil, grinding fluid, and a metaled plastic-working oil. 
polyester of this invention can be free mixed also with straight mineral oil, animal and 
vegetable oils, and a synthetic ester oil, and an oily improved effect stabilized 
without [ which does not spoil the characteristic of a base oil preferably by 0.5 to 
30% of the weight of concomitant use ] accepting an oily improved effect by 0.1% or 
more of addition is acquired. 

[0019]When using polyester of this invention as a lubricating oil, addition concomitant 
use of an antioxidant, an extreme pressure additive, an emulsifier, corrosion inhibitor, 
a dispersing agent, a rust-proofer, an antifungal agent, etc. which are generally used 
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as an additive agent of a lubricating oil can be carried out. 
[0020] 

[Example]An example and a comparative example explain this invention still more 
concretely below. However, the following examples and comparative examples do not 
restrict this invention at all. Below, especially, as long as there was no notice, the 
weight reference was expressed altogether a "part" and"%." 
[0021] A stirring machine, a thermo sensor, a nitrogen gas entrainment pipe, and a 
capacitor with a water separation decanter are attached to the 1 4 example mouth 
flask of this invention manufacture, and temperature up of the pentaerythritol 1 36g 
(1 .0 mol) and 508 g (1 .8 mol) of the oleic acid is carried out over 2 hours from 
brewing **1 60 ** to 230 **. The temperature was lowered at 1 60 ** with acid value 
12.5, the adipic acid 131g (0.9 mol) was prepared, temperature up and viscosity 
taught 26 g (0.2 mol) of octanol to 220 ** with 6300 cps and acid value 10.5, and it 
took out and filtered with the viscosity of 6500 cps, and acid value 2.7 after 
decompression drying. The hydroxyl value 35 and the light brown fluid of Mw/Mn=12 
were obtained. 

[0022]Similarly, the polyester composition of the examples 2-6 of manufacture of 
this invention was manufactured. The presentation was shown in the 1 st table and 
description was shown in the 2nd table. 

[0023]Temperature up is first carried out from 1 60 ** of package preparations to 
230 **, covering the example of comparison manufacture 1 pentaerythritol 136g (1.0 
mol), 643 g (2.3 mol) of oleic acid, and the adipic acid 73g (0.5 mol) for 2 hours. 
Decompression removal of the residual moisture after 230 ** maintenance was 
carried out until it became acid value 2.5. The viscosity of the obtained brown fluid 
was 950 cps. 

[0024]Temperature up is first carried out from 1 60 ** of package preparations to 
230 **, covering the example of comparison manufacture 2 pentaerythritol 136g (1.0 
mol), 451 g (1.6 mol) of oleic acid, and the adipic acid 160g (1.1 mol) for 2 hours. With 
the acid value 28, gelling and stirring became impossible and the reaction stop was 
carried out. 

[0025]The example 31 of comparison manufacture, 117 g (1.3 mol) of 3-butylene 
glycols, the adipic acid 146g (1.0 mol), and the lauric acid 41 g (0.2 mol) were made to 
react like the example of comparison manufacture, and it took out with acid value 
1 .0. The colorless fluid with a viscosity of 3500 cps was obtained. 
[0026]The system-performance-testing result as a lubricating oil of this invention 
was shown in the 3rd table as compared with the conventional thing. 
[0027]Compatibility with the examining method palm oil : Palm oil and sample offering 
oils are mixed to 50/50% of the weight, The compatible state hydrolytic 24 hours 
after 50 ** : 10% of water mixes sample offering oils, the rise value of the acid value 
three days after 80 ** — evaluation coefficient of friction: testing machine: — 
surface sex-test machine movement speed: — 300 mm/min load: — 200g steel 
plate: — cold rolled steel plate JIS G3141 resisting-pressure load: testing machine: - 
- high-speed walk frictional testing machine number-of-rotations: — 500-rpm use 
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steel ball: — JIS1501 [0028] 
[Table 1] 







JHKflM 


•— "I'l UK JEW 




/HK7W-* 




i 


04W.II>-* 






*J»7fcHP 


lA. 8/0. 9 














/0.2 




2 




tf-Mft 






1A. 7/0. 95 








mum 






/0.05 




3 










1/L 9/0. 85 


m 








rwm 




/0.5 


CD 


4 




turn 


warn. 2 




1/0. 8/0. 8 


"a 












/o s 

/ \Im O 


fit 


_ 
o 










1/3. 8/0. 85 


m 












/0.7 




6 






mm 


*»7fcHir 


1/3. 9/0. 9 






X'JX9Mt 


XfT'J>» 2 






/0.8 








8 








tt 

ft 

"a" 

m 


1 
2 
3 

4 


1, 3-7*f V> 




/ / L •'US. 




1/2 3/0 5 
1A. 6/1.1 
1. 3/0. 2 

A.0 

1A.05/0.3 



[0029] 

[Table 2] A presentation and description of polyester 
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[0030] 

[Table 3] 3rd Table Lubricating Oil Characterization Result 
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